Abstract-A successful public-private partnership (PPP) scheme can be described as one that can lead to the delivery of high-quality end products and/or services, which can satisfy the needs of the community, achieve the intended targets/goals of the government, as well as provide a favorable financial return for the private sector involved with the project. This study aims to establish an evaluation framework for the initial feasibility evaluation of a PPP project that would satisfy all the stakeholders. The factors for evaluating the feasibility of PPP projects can be classified into five broad categories: technical; financial and economic; social; political and legal; and others. Through the structural equation modeling approach, data attained from a questionnaire survey conducted in Hong Kong was analyzed and a model was developed to examine the relationships between different evaluation factors and the overall satisfaction of stakeholders. The results indicate that technical and social aspects are critical to the feasibility of PPP projects, and therefore, are the determining factors for success. This paper should assist relevant stakeholders to improve their understanding on the relative importance of the evaluation factors, and help to establish a comprehensive framework for decision makers to evaluate the feasibility of PPP projects. The predictors for PPP project success were also determined to enrich the knowledge base and help formulate management strategies to better implement the PPP project delivery approach. Index Terms-Critical success factors (CSFs), public-private partnerships (PPP), structural equation modeling (SEM).
I. INTRODUCTION

D
ELIVERING essential public facilities and services under a limited budget is a major challenge for many governments around the world. A popular solution to confront this challenge is to strategically engage private investors [26] , so that fresh ideas, best practices, and the required funding can be brought forth to make these schemes possible [33] . Publicprivate partnerships (PPP) or private finance initiatives (PFI) have been applied to electricity generation projects [4] , [79] , [81] , [89] , thermal-electricity power plants [5] , natural gas facilities [82] , combined-cycle plants [19] , power supply control systems [65] , information and communications technology schemes [22] , [24] , [53] , [80] , traffic control centers [62] , electrical projects [6] , and container terminals [49] . The trend of commitments toward investing in PPP schemes in the energy, telecommunications, water and sewage, and transport sectors around the world over the past two decades is shown in Fig. 1 .
As the duties of electrical and electronic engineers continue to expand to other managerial aspects [60] , there are no shortages of engineers taking on strategic planning and managing roles in energy and telecommunication projects, in addition to their involvement in investment appraisal, funding arrangement, and asset management decisions [28] . When planning for PPP schemes, engineers shall not lose sight on the external factors, such as government policies, social expectations, and political environments [34] , [73] , as they could have profound implications on project success. Addressing the concerns of various stakeholders and attempting to produce a synergy effect among various parties has become a great challenge for today's engineers as they try to balance their technical, interdisciplinary, and integrative business roles in a PPP scheme (cf., [54] and [58] ).
Although PPP can offer a wide range of benefits viz., better service quality, higher cost efficiency, and greater flexibility, it is not a panacea to every project [39] . The proposer should ensure that a PPP scheme is feasible at the outset, and this is particularly essential when the project is of a sizeable scale and/or when it is socially and politically sensitive. Feasibility studies are effective means to help government officials to determine whether or not a PPP scheme is financially attractive and offers good value-for-money during the early planning stages. Specific targets related to public accountability, business achievements, social concerns, etc. can be identified and built into the feasibility study, along with other critical success factors (CSF's) for the project. This would also help satisfy the diverse interests of the government, private investor and community, and result in a genuinely feasible and mutually beneficial PPP scheme.
In this study, a comprehensive framework for evaluating the initial feasibility of PPP projects is derived by taking into account the success factors and concerns of stakeholders. The paper begins by reviewing the models and factors for evaluating the feasibility of PPP projects and the ways in which success is measured for this type of schemes. It is followed by an introduction of the research method and modeling technique adopted in this research. The framework derived from the structural equation modeling (SEM) approach is then presented with the validation outcomes reported. The paper concludes by discussing the implications of the research findings. 
II. LITERATURE ON PPP FEASIBILITY EVALUATION
A. Evaluation Models
Ho and Liu [41] stressed the importance of demonstrating financial viability of a PPP scheme when the initial feasibility study is conducted, as investors will not be interested in committing to a project without a strong business case. Hence, various analytical techniques including the "build-operate-transfer" option valuation model [41] , net present value-at-risk method [85] , return on equity, debt/cover ratio, cash-flow analysis [77] , etc. have been proposed for assessing the financial attractiveness of PPP projects. In practice, the public sector comparator (PSC) is still the most common mechanism for establishing a case of whether or not the PPP approach should be pursued, as the government can justify if a PPP scheme can provide value-for-money over the traditional form of project delivery [1] .
Since PSC is governed by the risks-adjusted total cost, less attention has been directed to qualitative dimensions like the social, environmental, legal, and political impacts during the evaluation process [29] . Levin and Mcewan [56] urged to analyze the socioeconomic costs and benefits through the cost benefit or cost-effectiveness analysis. Other research endeavors aimed at addressing the qualitative aspects during PPP evaluation include the development of a project scoring table [2] , spider web diagram [66] , and decision support framework [64] . However, their applications were confined to the appraisal of proposals at the procurement stage, and none of these models can cater for the diverse interests of stakeholders.
B. Evaluation Factors
Rogers [71] argued that the compilation of evaluation factors is a critical step in conducting a feasibility study for PPP projects, and CSFs could serve well as determinants for PPP feasibility evaluation [18] . With reference to previous research in this area (e.g., [30] , [32] , [48] , [66] , [69] , [76] , [78] , and [88] , a total of 36 evaluation factors relevant to the feasibility stage of PPP schemes were drawn up. These evaluation factors can be classified into five categories (see Table I ): 1) technical; 2) financial and economic; 3) social; 4) political and legal; and 5) others, according to different aspects of risk involved in a PPP project as identified by Ozdogan and Birgonul [64] . Further details about the identified evaluation factors with citations can be found in Ng and Wong [61] .
1) Category 1 -Technical: PPP would not be considered as an attractive option if the requirements and technologies continuously change during the expected lifespan of the project, unless sufficient flexibility is built into the contract to facilitate such changes. The experience of the public and private partners in a PPP scheme is also critical to success, as it can help to resolve how the scheme should be packaged and delivered, especially when it is complex and sensitive in nature [47] . Pearson [66] considered the prospect of creating innovative solutions as influential, if value-for-money is to be achieved. When the consortium is to be financially rewarded based on their performance, decision makers should assess whether service quality can be objectively defined and measured before considering the use of the PPP approach [25] .
2) Category 2 -Financial and Economic: Hambros [36] postulated that the fundamental consideration of any PPP schemes is whether they can offer a cost-effective solution over other forms of project delivery, and this necessitates a careful scrutiny of the financial and economic factors. In order for the partnership to be attractive to investors, a PPP project must be self-sustainable, financially viable, and profitable [27] , which in turn, depends largely on the economic environment, government policy, and severity of competition [35] . Foreign capital will only be flowing in, when a PPP scheme is of significant financial interest and of a reasonable scale, given the extra costs involved in the procurement process.
3) Category 3 -Social: As social acceptance is indispensable in today's society, the government should never commission a PPP scheme for the sake of expediting the facilities or services provision without satisfying the requirements and expectations of the community [37] . Citizens are more cautious about the service quality, charges, environmental impact, job opportunities, etc. when the facilities or services are delivered through the PPP mode [27] . As a result, engaging the public to make them realize the potential impacts and benefits of the scheme, and hopefully gaining their trust and support at the end would be of significant importance [40] .
4) Category 4 -Political and Legal:
A lack of political support is considered a potential barrier to PPP projects [87] , and a PPP scheme may be turned down if it is politically sensitive [25] . From the investors' perspective, consideration into a PPP project's political and legal feasibility prior to submitting a concession proposal is essential, as any changes in the political environment or deviations in the legal framework/institutional arrangements would add to the uncertainties and increase the risk of failure in a project [7] , [66] .
5) Category 5 -Other:
Examples of other miscellaneous factors not covered in the preceding categories include the staff issues and the management actions of the government. Concerns regarding staff commitment and support would be inevitable as the sustainability of the project would have a direct impact on the job security of the staff involved in the project [17] . It is therefore, desirable to come up with a mutually acceptable resolution on the career prospect of civil servants, including seeking the consortium to absorb some of the redundant employees at reasonable employment terms [27] . Furthermore, the risks of a PPP scheme shall be equitably allocated between the government, private investors and to a certain extent the society to avoid any party from being disadvantaged [2] . Reasonable support from the government in the form of loans or guarantees shall be provided to make a PPP project more financially attractive and viable.
C. Measuring Success of PPP Through Stakeholders' Satisfaction
Having identified the factors that can influence the initial feasibility of PPP schemes, the next logical step would be to examine how they would lead to overall project success. In general, success in PPP schemes can be characterized as offering greater value-for-money, cost savings, reduction in construction time, more effective solutions, better relationship between the public and private sectors, maintaining a high level of service quality, etc. [1] . Nonetheless, a PPP project is regarded as being successful only if the key interests of all stakeholders are satisfied; therefore, the degree of stakeholders' satisfaction should be a more reliable measure of PPP project success [55] . Achieving this would necessitate a better appreciation of the interests of various stakeholders involved in a PPP project [84] . Table II summarizes the features pertaining to stakeholders' satisfaction as identified in the literature.
III. RESEARCH METHODOLOGY
A. Research Framework
The framework adopted in this research is illustrated in Fig. 2 . A comprehensive literature review was conducted to uncover various decision models developed for evaluating the feasibility of PPP schemes as well as to identify the evaluation factors for this type of decisions and the features portraying stakeholders' satisfaction. To gain better understanding on current practices, and to verify the appropriateness of the list of evaluation factors and the satisfaction measures, pilot interviews were carried out. Being a pilot exploratory study, semistructured interviews were conducted with four experienced practitioners selected through purposive sampling [68] , who have extensive knowledge and experience in PPP projects. The profiles of the interviewees are shown in Table III. A questionnaire protocol was designed based on the evaluation factors and satisfaction measures as previously identified. Six industry practitioners who have more than five year experience in carrying out PPP projects representing public agencies and private investors, together with four citizens randomly selected from the general public were invited to pilot the questionnaire, and they were asked to comment on the questionnaire design and to rate the identified evaluation factors, as well as the satisfaction measures to determine if they are legible and adequately comprehensive [21] .
Using a stratified sampling approach, respondents were classified into three groups: 1) the government; 2) private sector; and 3) and community groups. The questionnaires were directly distributed to the selected individuals via postal mail or email. The private sector group covers industry practitioners, such as developers, consultants, contractors, and investment bankers who are experienced in PPP schemes, while officers in relevant government departments were targeted. To ensure that respondents from the community appreciate the purpose of this study, a brief introduction about the concept of PPP and the research objectives were incorporated in the survey package. Altogether 800 questionnaires were administered in Hong Kong, out of which, 181 valid responses were received representing a response rate of 23 percent. Table IV shows the detailed breakdown of the survey sample. Over 83 percent of the respondents from the government and private sector groups had over five years of relevant practical experience, and 36 percent of them had work in the industry for more than 15 years.
Descriptive analysis was first carried out on the collected data, using the statistical software statistical package for the social sciences (SPSS) in which the means and standard derivations (s.d.) were computed. A framework was then developed through the SEM approach to unveil the relationships between various evaluation factors pertinent to a PPP feasibility study and the level of overall satisfaction of stakeholders. Finally, eight experts from the government and private sectors were invited to participate in the validation interviews to review the results derived from the evaluation framework. The profiles of the experts involved in the validation interviews are summarized in Table V . The opinions of academics specializing in project procurement and/or public policies including those from the schools/departments of politics and public administration, engineering, construction and land use, and building science and technology in different universities were solicited to replicate the general publics' views. During the interviews, the findings from the descriptive analysis and the developed evaluation framework were presented to the experts and academics, and they were asked to rate the degree of agreement on the model's relevancy and to comment on the results obtained so as to confirm their accuracy and suitability. To ensure that the information collected from the validation interviews are useful and valuable, local industry practitioners with extensive hands-on experience (at least five years) in indigenous PPP projects, at the managerial positions, were approached. The interviewees were identified through various sources, including authors' network, a search of previous PPP project participants from the public domain, and also referrals from the interviewees who also met the criteria for inclusion in this study. For those in the academic field, analogous criteria were applied for the selection of interviewee, i.e., extensive research experience (at least five years) in the field of PPP.
B. Structural Equation Modeling
The SEM approach was used to unveil the relationship between initial feasibility and the overall success of PPP projects as it is considered as an effective method for establishing the structural relationships among the latent variables, and for testing the hypothetical model. SEM is a multivariate analysis technique that encompasses various statistical methods, including the confirmatory factor analysis, multiple linear regression, path analysis, analysis of variance, etc. [38] , [57] . SEM has been used in the engineering and management domain to examine, for instance, the relational bonding in interorganizational collaborations [72] , factors affecting disputes between owners and contractors [59] , satisfaction of construction project participants [55] , effectiveness of project planning [46] , and level of partners' trust and partnering success [83] . The general SEM can be represented by three matrix equations from Karl and Dag [51] 
Two main types of variables are used in a SEM, namely the measured and latent variables. Measured variables are observable and can be directly measured, while the latent variables are hypothetical or theoretical constructs, which shall be inferred from the measured variables. Since relationships between different variables within a SEM can be very complicated, path diagrams are prepared to illuminate these relationships. In the path diagrams, the latent and measure variables are represented in ovals and rectangles, respectively, while arrows are used to connect the variables and represent the causal flow of relations.
The one-headed arrows signify the regression relationships with the direction of the arrow implying the direction of influence, and the double-headed arrows symbolizing the intercorrelation between variables.
A SEM consists of the measurement and structural models. The measurement model gives the relationships between the latent and observed variables [13] , while the structural model shows the relationships among latent variables. According to Garson [31] , the process of SEM involves two main steps. The first step confirms the validity of the indicators in measuring the latent variables. In this study, the five categories of evaluation factors were derived from literature and were verified through the interviews with the experts. The indicators for measuring the latent factors were then checked by confirmatory factor analysis using SEM. The second step is to fit the factors and indicators into the structural model in order to establish the relationship between the variables through the regression or path analysis with the latent variables in the structural model.
Variables with low correlations are eliminated to improve the goodness-of-fit of the model [20] , [72] . Using the software package AMOS 5.0, modification indexes are provided to assist model modification by adding possible paths between variables. These steps are repeated until a best-fit model is obtained, so that all goodness-of-fit indexes reach the recommended levels. Several fit indexes were adopted to assess the fitness of the SEM models. The chi-square model χ 2 , is the most common and popular fit index [43] , and a nonsignificant χ 2 can demonstrate that the specified model is not a null model [42] , [52] . Other fit indexes adopted include the Tuker-Lewis index (TLI) [12] , root mean squared residual (SRMR) [9] , root mean squared error of approximation (RMSEA) [74] , normed fit index (NFI) [10] , and comparative fit index (CFI) [8] .
An initial tripartite unified model showing the relationships between the evaluation factors at the initial feasibility stage and the stakeholders' satisfaction based on the SEM approach is shown in Fig. 3 . All the evaluation factors and satisfaction measures as listed in the questionnaire are regarded as observed variables and given in rectangles, and the five categories are used to measure the latent factors in the SEM. Each of these five categories and their corresponding success factors are then connected by one-headed arrows to represent the direction of hypothesized influence [59] . For instance, the technical category can be manifested by seven evaluation factors (i.e., T1 to T7), and the arrows are originated from the latent technical category shown in oval to the seven measured technical factors in rectangles. The initial feasibility of a PPP projects can then be assessed by considering the five categories of evaluation factors. In other words, addressing these evaluation factors would contribute to initial feasibility, and hence, the overall project success. Since a PPP project is successful only if all stakeholders are satisfied with the project, it was hypothesized that a relationship exists between the feasibility of a PPP project to the overall stakeholders' satisfaction on the project. All of these relationships are represented in the schematic model in Fig. 3 and were analyzed by the SEM approach. Certain two-headed arrows were added between the five categories of evaluation factors to examine the degree of interrelationship between them although these arrows are not shown in Fig. 3 due to the legibility.
Despite debates on the sample size for SEM analysis, especially as the complexity of the model grows, there has been no consensus on what is regarded as reasonable. Different rules of thumb had been proposed by researchers to warrant the stability of a SEM, and these include soliciting 15 cases per measured variables [75] or 10 cases per parameter with a minimum critical ratio of 5:1 [52] . However, Bentler and Chou [11] argued that a ratio of as low as five cases per parameter is also acceptable if the collected data is reliable. As a general guideline, Kline [52] considered a sample size less than 100 as small; between 100 and 200 as medium, and greater than 200 as large. Therefore, the sample size of 181 cases in this study should be sufficient to support a stable model.
IV. FINDINGS
A. Significant Evaluation Factors and Satisfaction Measures
The relative importance of the evaluation factors and satisfaction measures as perceived by the three groups of respondents is analyzed by referring to the mean ratings (see Table VI ). In general, all evaluation factors and satisfaction measures have a mean rating higher than four (i.e., above the midpoint along the 7-point Likert scale) indicating that they are critical to the success of a PPP project and relevant for portraying stakeholders' satisfaction.
In particular, an "acceptable level of toll/tariff" (S4) is the most important factor (mean = 5.78, s.d. = 1.11) when assessing the feasibility of a PPP project. This concurs with H. M. Treasury [40] that reasonable toll is imperative to a PPP scheme. In addition, the "existence of a long-term demand of the services in the community" (S1) (mean = 5.72, s.d. = 1.23) and having a "stable and reliable delivery of services" (S3) (mean = 5.71, s.d. = 1.04) are also perceived by the respondents as important social factors.
Respondents considered the "availability of experienced, strong, and reliable private consortium" (T4) (mean = 5.72, s.d. = 0.90) as an important technical factor leading to PPP success. This is in line with Tam's [76] view, who pointed out that a large and reliable consortium with experienced organizational set up is the key ingredient of a successful PPP project. PPP allows the public agencies to tap on the technical, management, and financial expertise of the private sector, and this could help improve the cost and schedule assurance, enhance service delivery, and gain access to private capital.
Predictably, "profitability of a PPP project" (F4) (mean = 5.67, s.d. = 1.26) was considered a vital financial and economic factor in attracting private sector investment. In contrast, "matching with government's strategic and long-term objectives" (O9) (mean = 5.71, s.d. = 1.10) is considered by the public sector as critical. A successful PPP project should be one in which the facilities or services are delivered in a "successful, prompt, stable, and reliable" manner (SAT2) (mean = 5.93, s.d. = 1.01) and of "high-quality service" standard (SAT1) (mean = 5.80, s.d. = 0.96).
B. Development of a Comprehensive Feasibility Model
As expected, the general SEM established did not appear to fit well with the data, as it is merely an initial model. Based on this preliminary model, several attempts of refinement were made to improve the model fit with the evaluation factors having a low correlation to the latent factors being removed from the model. Factors removed from the refined model include T1, T3, T5, T6, and T7 in the technical category; F1 to F5, and F9 in the financial and economic category; S1 and S5 in the social category, P4 and P5 in the political and legal category; O3, O5 to O9 in the other category; as well as SAT1, SAT4, SAT5, SAT6, SAT8, SAT9, and SAT10 related to stakeholders' satisfaction. The validity and reliability of the indicators in measuring the latent factors were confirmed by confirmatory factor analysis using SEM. Since all of the evaluation factors related to the legal aspect were eliminated after the refinement process, the original political and legal category was renamed as the political category. While the observed factors remained in the 'other' category are all related to existing staff issues, this category was thus named accordingly. Apart from eliminating certain factors, the modification indexes also confirmed the presence of interrelations between the error terms of SAT2 and SAT3, as well as the error terms of SAT12 and SAT13, and the model should be improved by adding these interrelations. Fig. 4 shows the final model, while Table VII highlights the results of the goodnessof-fit tests of the final model. All the fit indexes fall within the recommended intervals, solidifying the reliability of the model.
In reference to the PPP feasibility evaluation framework (see Fig. 4 ), it is suggested that five categories of factors should be considered by decision makers. The results indicate that the technical feasibility can be adequately measured by the "possibility of innovative solutions" (T2) and "availability of experienced, strong, and reliable private consortium in the market" (T4). To determine the financial and economic feasibility, "bankability and profitability of the project" (F6), "existence of a favorable and stable economic environment" (F7) and "a sound governmental economic policy" (F8) shall be examined. "Understanding and support of the community" (S2), "reliability and stability of service delivery" (S3), "reasonableness of toll/tariff" (S4), and "environmental sustainability" (S6) shall be considered for the social feasibility. Political feasibility is represented by the "political sensitivity of the project" (P1), "stability of political environment" (P2), and "political support to the project" (P3). Finally, staff issue shall be measured by the "fairness of new conditions to employees" (O1), "possibility of significant staff redundancy" (O2), and "supportiveness and commitment of the staff to the project" (O4).
As for stakeholders' satisfaction on PPP projects, decision makers should measure the achievement of the following performance indicators: "prompt, stable, and reliable service delivery" (SAT2), "reasonable cost of service" (SAT3), "meeting output requirements specified in contract" (SAT7), "fair, open, and transparent procurement procedures" (SAT11), "a level playing field in the market" (SAT 12), and "an efficient channel of communication between the community and service provider" (SAT13).
Among the five categories of evaluation factors for initial feasibility evaluation, the technical and social categories (standardized coefficients = 0.75 and 0.48, respectively) are more important than the others. Greater efforts should be made to evaluate the technical and social viability when conducting feasibility studies for PPP projects.
The SEM also showed a strong relationship between the initial feasibility of a PPP project and stakeholders' satisfaction on the project (standardized coefficient = 0.68). The relationship between the technical feasibility and stakeholders' satisfaction can be obtained by multiplying the two standardized coefficients (0.75 × 0.68 = 0.51). The correlation coefficient between the social feasibility and stakeholders' satisfaction can be derived in similar fashion (0.48 × 0.68 = 0.33). Table VIII highlights the intercorrelations between the five categories of latent evaluation factors. All the five categories were shown to be intercorrelated to some degrees. Strong interrelations were found between political and financial and economic factors (correlation coefficient = 0.61); social and staff factors (correlation coefficient = 0.58); as well as technical and financial and economic factors (correlation coefficient = 0.53).
V. DISCUSSIONS
The SEM indicates the relative importance of the evaluation factors and provides a comprehensive framework for the evaluation of the PPP projects' feasibility. The predictors for PPP project success were also determined to enrich the knowledge base and help to formulate management strategies to better implement the PPP project delivery approach. The final SEM shows that the technical and social feasibility are crucial to the success of PPP schemes after taking into account the interests of all the stakeholders. The results are indeed contrary to the general belief of most researchers and practitioners in PPP, in which the financial merits of the schemes are conceived as paramount important to project success. No wonder many previous studies emphasized on the financial viability of PPP projects alone.
In today's society, being accountable toward the public alone is no longer adequate, as PPP schemes are susceptible to severe political and social scrutiny if the government is not mindful of the soft issues [29] . To avoid from accused of transferring public interest to the private sector, social aspects like the social acceptance, reliable and stable service, tariff and toll fairness, political and legal concerns, environmental impacts, staff issues, etc. must be carefully considered and addressed by the government prior to the execution of any PPP schemes. Overlooking the social issues could lead to the abortion of a PPP scheme, and hence, undermine the credibility of the government.
The technical strengths of the private consortium, in particular, their ability to come up with innovative solutions is also critical to the success of PPP projects. A noteworthy example of the importance of promoting innovation is the environmental awareness of the public sector in the United Kingdom [23] , where policies and strategies have been formulated within the PPP framework to promote environmental innovation and strategic environmental assessment [33] , [70] . Unfortunately, without proper recognition during the procurement and operational stages, technological innovations may be left out. In order to maximize the benefits of PPP to different stakeholders, technological innovations should be encouraged through an equitable rewarding mechanism.
VI. VALIDATION
To confirm the accuracy of the analyses and the PPP feasibility evaluation framework developed in this study, eight PPP experts from the government, private sector, as well as people from the community were invited to participate in the validation interviews. Although the order of importance of the evaluation factors was subjected to some controversy, interviewees generally agreed with the results and confirmed the validity of the SEM model developed. All interviewees agreed that the five categories of evaluation factors and their corresponding factors are important to be considered during the feasibility stage of PPP projects. General agreement had also been attained on the relative importance of evaluation factors derived by the model despite the existence of some diverse opinions about the order of importance of the evaluation factors in the model. Some interviewees believed that the financial factors should still be the most important in the feasibility evaluation, and this is in line with the literature. The results of the SEM can encourage decision makers to think about the importance of other qualitative factors when assessing the feasibility of a PPP project.
The participants involved in the validation interviews were also asked to comment on the intercorrelations between the evaluation factors. They agreed that the technical and financial and economic categories; social and staff issues categories; as well as political and financial and economic categories are intercorrelated. This implies the existence of interdependency amongst various evaluation factors and the possibility of causing a ripple effect. Therefore, if the project is of financial interest to the private sector, for instance, it may increase the possibility of innovative solutions. Such relationship may also be applied to the indigenous political support and the environment.
It is believed that a PPP project is deemed successful only if all stakeholders involved are satisfied with the project. This statement was confirmed in the validation interview, since all interviewees agreed that satisfaction of stakeholders is a major success indicator of PPP projects. They also agreed that stakeholders' satisfaction can be better measured by the six indicators given by the SEM, including 1) prompt, stable, and reliable service delivery; 2) reasonable cost of service; 3) meeting of output requirement of the private sector; 4) fair, open, and transparent procurement procedure; 5) level playing field in the market; and 6) efficient channel of communication between the community and the service provider. Moreover, they also confirmed the importance of a comprehensive feasibility study to the overall success of a PPP project (with a contribution of up to 80%). Hence, a comprehensive feasible study of a PPP project should address the evaluation factors identified in various dimensions and the project is only sustainable when it is economically viable, socially acceptable, and environmentally acceptable [37] , [86] .
VII. CONCLUSION
The idea of involving the private sector for the provision of energy, telecommunications and infrastructure facilities, and services through the PPP approach is gaining traction in many areas across the world. This is under the belief that government should steer more and row less, and the philosophy of building up a large competitive market by restraining the size of civil service. The benefits of PPP stretch well into the realms of engineering management, since the PPP approach could provide opportunities for more efficient project management, proficient risk mitigation, and enhanced technological innovation, with contributions from the private sector.
With the aim to establish a comprehensive evaluation framework for decision makers to assess the initial feasibility of a PPP project, a model was developed by taking into account the interests of the government, private investor, and community so as to arrive at a feasible and mutually beneficial project outcome. Through a questionnaire survey conducted in Hong Kong and the SEM approach, relationships between the evaluation factors relevant to the initial feasibility of PPP projects and the overall satisfaction of stakeholders have been established. It was discovered that the initial feasibility of a PPP project has a high degree of contribution to the overall satisfaction of stakeholders. A comprehensive PPP evaluation framework with due consideration of public accountability, socioeconomic concerns, technical competence, and commercial interests would therefore, be indispensible to warrant a successful PPP scheme and promote genuine "partnership" amongst all parties.
The results of the SEM showed that the technical and social aspects are crucial to the feasibility of PPP projects when the interests of all stakeholders are taken into account. More research should be conducted to examine how to incorporate the technical and social aspects into the PPP feasibility evaluation, as well as the procurement and controlling mechanisms rather than simply focusing on the financial viability of the scheme. The evaluation factors found in the comprehensive feasibility evaluation framework can therefore, serve as a practical checklist of success for PPP projects, which can be further extended to benchmarking and control purposes. With that, the government and investors can identify the risks of PPP projects, so as to minimize the possibility of project failure. Furthermore, the essential features of a successful PPP project as identified in this paper can help decision makers to formulate management strategies to improve the implementation of PPP projects, which could result in the compilation of practical guidelines for enhancing the overall performance of PPP project delivery.
A successful PPP scheme should satisfy the needs of the community, the government, as well as the private consortium. In this paper, the authors have proposed an evaluation framework to examine the relationships between different evaluation factors (technical, economic, social, political, and legal aspects) and the overall satisfaction of stakeholders. The research findings could assist engineering managers to improve their understanding on the relative importance of the evaluation factors, and help to establish a comprehensive framework to evaluate the feasibility of PPP projects.
